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1 INTRODUCTION

This report presents the results of the 2018 Northern Pike tissue study (herein referred to as
the study) conducted by CH2M HILL (CH2M) on behalf of the U.S. Environmental Protection
Agency (EPA) and Teck American Incorporated (TAI) for the Upper Columbia River (UCR)
Site, herein referred to as the Site.! The study was planned to determine if the consumption of
Northern Pike collected from the Site results in human health risks. Northern Pike were not
sampled as part of the 2009 fish tissue sampling study, because they were not known to be
established in the Site until 2011 (CH2M HILL and SRC 2018). Since then, this nonnative
species has increased in abundance and become the top predator in the UCR. Consequently,
the Confederated Tribes of the Colville Reservation (CCT) has implemented a payment reward
system for anglers who remove Northern Pike from the UCR. Northern Pike are commonly
consumed by anglers, and this recent incentive to catch and remove this species may
encourage consumption of Northern Pike caught in the UCR Site. Therefore, chemical analyses
were conducted on Northern Pike tissues collected from the Site to determine if their
consumption poses unacceptable health risks to humans (CH2M HILL and SRC 2018).

For the 2018 Northern Pike study, sampling and analyses were conducted as described in the
quality assurance project plan (QAPP) prepared for EPA (CH2M HILL and SRC 2018); the
QAPP is Addendum No. 2 to the 2009 fish tissue study QAPP (Parametrix et al. 2009). This
study was conducted as part of the remedial investigation/feasibility study (RI/ES) for the Site.
The study objective was to supplement the original data quality objectives (DQOs) of the 2009
fish tissue study by providing data that could be used to evaluate potential exposure to
chemicals of interest (COIs) by humans consuming Northern Pike from the Site.

To meet the study objective, tissue samples were collected by the Lake Roosevelt Fisheries
Co-Managers? on July 24 through 26, 2018, as part of the Northern Pike suppression effort.
Fish were captured in the area between Gifford and Northport, Washington, using gill nets
(CH2M HILL 2018). Composites of Northern Pike fillets representing two fish size classes were
analyzed for conventional parameters and metals/metalloids, as specified in the QAPP
addendum (CH2M HILL and SRC 2018). The size classes were defined as 300 to 449 mm total
length (TL) and greater than or equal to 450 mm TL; these classes represent the sizes harvested
at the time of sampling (CH2M HILL and SRC 2018). Since Northern Pike are a recently

1 The Site, as defined in the June 2, 2006, Settlement Agreement (USEPA 2006), is “the areal extent of
hazardous substances contamination within the United States in or adjacent to the Upper Columbia
River, including the Franklin D. Roosevelt Lake (“Lake Roosevelt”), from the border between the
United States and Canada downstream to the Grand Coulee Dam, and all suitable areas in proximity
to such contamination necessary for implementation of the response actions....”

2 Lake Roosevelt Fisheries Co-Managers include the CCT, the Spokane Tribe of Indians (STI), and the
Washington Department of Fish and Wildlife (WDFW). WDFW did not participate in the 2018
Northern Pike field activities.
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established invasive species to the Site, the size demographics of the population may shift to

include larger individuals over time.

1.1 STUDY PURPOSE AND DATA QUALITY OBJECTIVES

The DQO process summarized in the QAPP addendum (CH2M HILL and SRC 2018) identified
an approach for filling a data gap pertaining to the characterization of potential risk associated
with the human consumption of Northern Pike from the Site. As part of the DQO process, the
following two primary goals of the study were identified:

e To provide information for use in the human health risk assessment (HHRA) to
determine whether COls in Northern Pike tissue from the Site pose an unacceptable
risk to human health; and

e To provide data required by the Washington Department of Health (WDOH) to
evaluate the need for a fish advisory for UCR Northern Pike.
1.2 REPORT ORGANIZATION

This report is organized into the following sections:

e Section 1—Introduction. This section provides background information, identifies the
purpose of the study, and outlines the organization of the report.

e Section 2—Study Design and Methods. This section describes the study design and
sampling locations and the methods used for collecting, compositing, and analyzing
fish tissues.

e Section 3—Quality Assurance Project Plan Modifications and Deviations. This
section discusses deviations from the QAPP.

e Section 4—Validation Assessment. This section provides a summary of the data
validation assessment of the analytical results.

e Section 5—Results. This section presents a summary of the analytical results.
e Section 6—Summary. This section presents a summary of the study.

e Section 7—References. This section presents bibliographic information for the
documents cited in this report.
Figures, maps, and data tables are provided following Section 7. Data tables presented herein
have been provided in electronic format, including raw data (provided on CD-ROM). Data
may also be obtained directly from the project database, accessible at: http://teck-

ucr.exponent.com.
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2 STUDY DESIGN AND METHODS

This section summarizes the study design and methods, including field collection and
laboratory methods. Additional details of the study plan are presented in the QAPP
addendum (CH2M HILL and SRC 2018).

21 STUDY DESIGN

The 2018 Northern Pike tissue sampling study targeted locally abundant Northern Pike to
provide data to support the HHRA and for WDOH to assess if a fish consumption advisory is
needed for Northern Pike. Lake Roosevelt Fisheries Co-Managers (CCT and STI) personnel
collected Northern Pike from the Site on July 24 through 26, 2018. Whole fish were provided
to CH2M/EPA personnel for tissue filleting prior to chemical analysis.

The following sections provide details on the Northern Pike size classes collected, tissue
sampling, sampling locations, analyte list, analytical methods, sampling and collection
methods, biological measurements, and sample compositing. Additional details on the study
design and rationale are presented in Section 3 of the QAPP addendum (CH2M HILL and SRC
2018) and in the field summary report (FSR; Appendix A). Details regarding the fillet

compositing plan are presented in Appendix B.

2.1.1 Northern Pike Size Classes

Two size classes of Northern Pike were captured to provide data representative of COI
concentrations in Northern Pike that might be consumed by humans. Size class A represents
Northern Pike in the range of 300 to 449 mm TL, and size class B represents Northern Pike
450 mm TL and larger. The lengths of individual Northern Pike in each size class are shown
in Figure 2-1.

2.1.2 Tissue Sampling

Northern Pike were skinned and filleted in the field, and skinless fillets were composited for
chemical analysis at the laboratory. Composite samples were prepared according to the

sample compositing plan (Appendix B), as described in Section 2.1.6 of this report.

2.1.3 Sample Locations

Individual fish were collected between approximately river mile (RM) 699 and RM 711
(Map 2-1). The average spatial location of each composite sample (calculated by averaging the
river mile associated with each individual fillet of a composite) is shown on Maps 2-1 through
2-13. As specified in the QAPP addendum (CH2M HILL and SRC 2018), Northern Pike
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collected for this study are considered spatially representative of Northern Pike throughout
the Site at the time that sampling was conducted in 2018. The average river mile locations serve

only to assign a location to each composite sample in the project database.

2.1.4 Sampling Effort and Collection Methods
Northern Pike were collected via gill netting, and whole fish were provided to CH2M for

processing. The sampling team recorded the global positioning system (GPS) coordinates
(latitude and longitude) where fish were caught (i.e., point coordinates for gill nets). CH2M
performed all duties and responsibilities for sample preparation, sample collection, and

sample handling.

A total of 60 Northern Pike were collected for compositing and chemical analysis. The length
and weight of each fish, as well as other field collection and fillet processing information, are
provided in the FSR (Appendix A).

Fish Collection and Handling

The sampling team measured Northern Pike for TL (mm) after the fish had been removed from
the gill net. Specimens were euthanized by the sampling team using a sharp blow to the head,
and they were careful not to break the skin of the fish. Fish meeting the size class requirements

for tissue sampling were transferred to CH2M for processing.
Tissue Sample Processing

All tissue processing was performed on a boat operated by the National Park Service (NPS).
Fish were processed either while the boat was beached on shore to provide a stable platform,
or if the water was calm, while the boat floated in water deeper than 50 ft. The fish were held

in decontaminated plastic tubs prior to processing.

Fish were photographed and examined for external abnormalities®, weighed, and filleted with
skin removed. At least 40 g ww of fillet was collected, wrapped in foil, labeled, double-bagged
in resealable plastic bags, and placed in a cooler on ice. During filleting, no internal organs

were punctured.
Equipment Decontamination

The field team thoroughly rinsed all sampling equipment that came into contact with fish, both
between samples and upon completion of the study.

3 The primary external abnormalities noted by the field crew were damaged or frayed fins and
damaged or missing eyes. Abnormalities noted for each fish are reported in Appendix B of the FSR
(Appendix A).
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Rinsing was performed, using river water, both away from the shoreline and any areas where
sediment had been disturbed during beaching of the boat. Equipment used to process the fish
was washed with soap (i.e., Alconox™) and rinsed with river water and distilled water after
each use. Clean gloves were worn when handling each fish to avoid transfer of potential

contaminants among samples.
Fish Identification

Individual fish were identified with the letters “EPA,” a species abbreviation, length group,
and sequential number (e.g., EPA-NP-A-001). Individual fish identification (ID) codes

included the following information:
e Species = Northern Pike (NP)
e Length group as follows
o A=300to449 mm TL
o B=2>450mm TL
e Sequential fish number expressed as three digits, starting with 001 (e.g., 001 or 002)
The example fish identifier code EPA-NP-A-001 represents the first Northern Pike collected in
the 300- to 449-mm TL size class.

Composite Identification

Northern Pike composites were identified with the letters “EPA,” the species abbreviation
“NP,” and the length group (i.e., A or B) with a sequential number starting with 1. For example,
composite ID EPA-NP-A1 represents the first Northern Pike composite in the 300- to 449-mm

size class.

2.1.5 Analyte List and Analytical Methods

Target analytes were specified in the QAPP addendum (CH2M HILL and SRC 2018) and are
presented in Table 2-1. Standard EPA-approved analytical methods (Table 2-2) were used for
this study; these methods had detection limits (DLs) sufficiently low to provide concentration
data below risk-based benchmarks when possible (Table 2-1). Analytical laboratory
procedures—including tissue homogenization, compositing, and metals/metalloids and
conventional parameter analyses—were performed by ALS Environmental (ALS) in Kelso,

Washington.

2.1.6 Sample Compositing

A plan for compositing individual Northern Pike fillets into size class-specific composites was

developed after the field sampling program was complete. The compositing plan was
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determined by EPA and communicated to TAI on July 27, 2018. A stratified random approach
based on the total length of each fish was used to assign fillets to a composite (Appendix B).
The capture locations of the 60 fish assigned to the 12 composites are shown on Maps 2-1
through 2-13.

Fillet composites were prepared by ALS. Each fillet was homogenized individually, and equal
masses of homogenate from five fillets of the same size class were combined based on
assignments in the compositing plan (Appendix B). The composites were then freeze-dried,
homogenized, and subsampled for analysis. Leftover tissue homogenate was archived
at-20° C.
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3 QUALITY ASSURANCE PROJECT PLAN
MODIFICATIONS AND DEVIATIONS

This section provides a description of deviations from the QAPP (CH2M HILL and SRC 2018)
that occurred during the study and how these changes affected data quality. All field activities

were performed in accordance with the QAPP; there were no field deviations (Appendix A).

The following laboratory deviations occurred:

The laboratory did not measure the cooler temperature upon receipt of the samples.
ALS sample-receiving personnel noted that the fish tissues were frozen and packed
with sufficient dry ice. The samples were immediately placed in a freezer and stored
at -20° C. This deviation is not expected to have affected data quality, because the
tissues remained frozen during sample transport and receipt. The laboratory
conducted a nonconformance evaluation at TAI's request and implemented corrective
action, which included reviewing the sample receipt and documentation procedures
with the sample-receiving technician. The laboratory provided TAI with a

nonconformance corrective action report.

More rinsate and homogenization blanks were prepared by the laboratory than were
required by ALS’s tissue preparation standard operating procedure. One rinsate blank
was prepared for each day of sample processing, instead of one rinsate blank per batch
of samples. Two homogenization blanks instead of one were prepared for each day of
sample processing. For the purposes of data validation, the blank results were pooled
for each sample processing day, and the highest value of each analyte was used to
evaluate contamination. This deviation is not expected to have affected data quality,

because the additional data provided more conservative blank concentrations.
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4 VALIDATION ASSESSMENT

Data validation was performed by Environmental Standards, Inc. (ESI) of Valley Forge,
Pennsylvania, in accordance with the QAPP addendum (CH2M HILL and SRC 2018) and
based on EPA guidance from applicable analytical methods and the following documents:

e Guidance for Labeling Externally Validated Laboratory Analytical Data for Superfund Use
(EPA 540-R-08-005) (USEPA 2009)

e National Functional Guidelines for Inorganic Superfund Methods Data Review
(EPA 540-R-2017-001) (USEPA 2017).

Stage 4 validation was conducted for all data. Data were qualified, as needed, based on an

evaluation of the following quality control (QC) criteria:

e Holding times

e Condition of samples upon laboratory receipt

e Sample preparation

e Initial and continuing calibrations

e Blank results

e Matrix spike/matrix spike duplicates (MS/MSDs) results
e Laboratory control sample (LCS) results

e Laboratory duplicate and triplicate results

e Standard reference material results

e Reporting limit (RL) standard results

¢ Interference check sample results

e Serial dilution results

e Internal standard performance

e Instrument sensitivity

e Analytical sequence and quantitation of positive results.

The ESI data validation report is provided in Appendix C and is also available on the
Downloads page of the project database (http://teck-ucr.exponent.com). The results of the data

validation for overall data quality of chemistry results, sample transport and holding times,
equipment blank data, and tissue data are summarized in Sections 4.1, 4.2, 4.3, and 4.4,

respectively.
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41 OVERALL DATA QUALITY

Chemistry data for equipment blanks (i.e., rinsate and homogenization blanks) and fish tissues
met quality requirements in accordance with the QAPP addendum (CH2M HILL and SRC
2018). A summary of the qualifiers assigned to equipment blank and tissue results is presented
in Tables 4-1 and 4-2, respectively. No data were rejected and all data are usable with the
qualifiers presented. The following data qualifiers were applied by ESI:

e J—The result was considered estimated. For this dataset, ] flags were applied due to
serial dilution imprecision and for results between the DL and the RL.

e J- —The result was considered estimated and may be biased low. For this dataset, J-
flags were applied due to low MS/MSD recovery or negative instrument bias.

e U—The analyte was not detected at or above the DL.

e U*—The analyte was considered not detected because a similar concentration was
detected in an associated blank sample. For results qualified as U*, the DL was changed
to the concentration of the qualified result. The RL was also changed to match the
qualified result if the result exceeded the RL.

e UJ—The analyte was not detected and the DL was considered approximate due to bias
identified during the QA review.

Data quality indicators for precision, accuracy or bias, representativeness, comparability, and
completeness (PARCC) were specified in the QAPP addendum (CH2M HILL and SRC 2018),
and measurement quality objectives (MQOs) were listed in Table B-4 of the 2009 fish tissue
QAPP (Parametrix et al. 2009). The data validator used the project-specific MQOs to evaluate
Northern Pike tissue data for the quantitative components of PARCC (i.e., precision and
accuracy or bias). Duplicate relative percent differences and triplicate relative standard
deviations were used to assess precision. The evaluation of accuracy and bias was based on
the results of QC sample analyses, such as MSs, internal standards, and equipment and
method blanks. The data validator also assessed sample handling, laboratory methods, and
holding times to evaluate the representativeness and comparability of analytical data. Data
were qualified as necessary by ESI when MQOs were not met. A data completeness goal of 95
percent was specified in the QAPP (Parametrix et al. 2009). Data completeness was 100 percent

for all analyte groups.

The following sections discuss the data review findings and reasons qualifiers were applied
by the data validator. Laboratory QC samples (i.e., laboratory duplicate and triplicate samples)
were included in the validation assessment, and are, therefore, also indicated in the qualifier
counts in Sections 4.3 and 4.4. Tables 4-1 and 4-2 show both the numbers of qualifiers applied
by the analytical laboratory and the numbers of qualifiers applied by the data validator. These
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sections also summarize the data validation results for sample transport and holding times,

equipment blanks, and tissue data.

4.2 SAMPLE TRANSPORT AND HOLDING TIMES

There were no issues related to sample transport or holding times. Samples were received
frozen by the laboratory and placed in frozen storage until processing. Samples were prepared
and analyzed within the holding times specified in the QAPP addendum (CH2M HILL and
SRC 2018).

4.3 EQUIPMENT BLANK DATA

This section summarizes equipment blank (i.e., homogenization and rinsate blanks)
concentrations and data qualifiers applied to equipment blank results. Data qualifiers are

summarized in Table 4-1.

Equipment blank concentrations were compared to the tissue data on the same unit basis
(i.e., parts per million) in order to evaluate contamination. As described in Section 3.1, extra
equipment blanks were prepared by the laboratory. Data for the additional blanks were pooled
for each sample processing day, and the highest value of each analyte was used by ESI to
evaluate contamination. Several metals were detected in the homogenization blanks and
equipment blanks (see Table 4-3). Of these, 84 percent were between the DL and the RL; of the
metals detected in the blanks above the RL, most were only slightly above it, with the exception
of zinc in one rinsate blank. These results were evaluated by the data validator relative to the
tissue sample results (Appendix C). None of the tissue sample results were qualified due to

equipment blank contamination.

The only qualifiers applied to equipment blank results were due to negative instrument bias
in the calibration blanks. Nondetected equipment blank results were U] qualified for the
following analytes and numbers of samples (numbers of laboratory QC samples* qualified

shown in parentheses):
e [Iron—3
e Magnesium—1
e Manganese—9

e Sulfur—17 (1).

4+ Laboratory duplicates.
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Detected equipment blank results were qualified as estimated with a low bias (J- flagged®) for
the following analytes and numbers of samples (numbers of laboratory QC samples® qualified

shown in parentheses):
e Magnesium—2
e Manganese—1 (1)
e Sulfur—1 (1).

44 METALS/METALLOIDS TISSUE DATA

This section summarizes data quality issues for metals/metalloids tissue results, including
laboratory duplicate and triplicate samples as qualified by ESI based on an evaluation of
various QC factors (e.g., LCS and MS/MSD recoveries, blank concentrations, and laboratory
duplicate and triplicate results). Data qualifiers are summarized in Table 4-3. Tissue data were
qualified due to calibration blank concentrations, low MS/MSD recoveries, and serial dilution
imprecision, as detailed in the following subsections. All other QC parameters were within

control limits.

4.4.1 Blanks

Tissue concentrations for iron were qualified as nondetected (U* flagged) due to the presence

of iron in associated calibration blanks for three samples.

4.4.2 Matrix Spikes

Tissue concentrations were U] qualified due to low MS recoveries for inorganic arsenic in

12 samples and 1 laboratory triplicate sample.

Tissue concentrations were qualified as estimated with a low bias (J- flagged”) due to low MS
recoveries for the following analytes and numbers of samples (numbers of laboratory QC

samples® qualified are shown in parentheses):

¢ Inorganic arsenic—0 (1)
e Selenium—12 (2).

5 Unless ] flagged; when sample results were qualified both as estimated with a low bias (J- flagged)
and estimated with unknown bias (J flagged), only the unknown bias qualifier was included (see
Appendix C).

¢ Laboratory duplicates.

7 Unless | flagged; when sample results were qualified both as estimated with a low bias (J- flagged)
and estimated with unknown bias (J flagged), only the unknown bias qualifier was included (see
Appendix C).

8 Laboratory duplicate or laboratory triplicate samples.
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4.4.3 Serial Dilutions
Tissue concentrations were qualified as estimated (J flagged) due to high serial dilution
percent difference for the following analytes and numbers of samples (numbers of laboratory
QC samples® qualified are shown in parentheses):

e Copper—12(2)

e Manganese—12 (2)

o Zinc—12 (2).

9 Laboratory duplicate or laboratory triplicate samples.
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5 RESULTS

This section summarizes the Northern Pike tissue results and results of the analytical
concentration goal (ACG) screen. A total of 12 Northern Pike fillet composites representing
two size classes were analyzed for metals/metalloids and conventional parameters (i.e., lipid

content, total solids).

Summary statistics for all COIs are presented in Tables 5-1 and 5-2 for small
(300 to 449 mm) and large (= 450 mm) Northern Pike fillet composites, respectively. Metals
concentration data are summarized on a dry weight basis, as reported by the laboratory,
thereby facilitating comparison with ACGs. In addition, tissue concentration data for
metals/metalloids are summarized on a wet weight basis (Table 5-3) to facilitate comparisons
with previously reported data. Prior to summarizing tissue concentration data for metals on a
wet weight basis, reported tissue concentration data were converted from a dry weight basis
to a wet weight basis for each composite using the following equation: wet weight
concentration = dry weight concentration x percent solids/100. Percent solids was measured
for each composite sample and is reported in the project database. The chemical concentration
data are also shown by size class in Figures 5-1 through 5-3. ACGs were compared to actual
method reporting limits (MRLs) for nondetected metals results, as summarized below and in
Table 5-4.

All composite fillet samples were analyzed for the following metals/metalloids and
conventional parameters: aluminum, antimony, total arsenic, inorganic arsenic, barium,
beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese,
mercury, nickel, potassium, selenium, silver, sodium, sulfur, thallium, uranium, vanadium,
zinc, percent lipids, and percent solids. Figures 5-1a through 5-1z, 5-2a and 5-2b, and 5-3a
through 5-3z show dry weight metals/metalloids results, conventional results, and wet weight

metals/metalloids results, respectively, for each Northern Pike fillet composite by size class.

ACGs, planned MRLs, and actual MRLs for metals/metalloids and conventional parameters
are shown in Table 5-4. Actual MRLs were compared to ACGs for nondetected results and

there were no exceedances.
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6 SUMMARY

Consistent with the QAPP addendum (CH2M HILL and SRC 2018), 60 individual Northern
Pike fillet samples were composited into 12 samples representing two different size classes.
Composite tissue samples were analyzed in accordance with the QAPP addendum (CH2M
HILL and SRC 2018) for COIs, including metals/metalloids and percent lipids and solids. The
targeted number of Northern Pike was obtained for chemical analysis and data completeness
was 100 percent. All samples had detected concentrations or nondetected MRLs that met the
ACGs. No data were rejected as part of the data validation assessment and all data are

considered usable with the qualifiers presented.
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Figure 5-3e through h. Wet Weight Concentrations of Metals/Metalloids
in Northern Pike Fillet Composites
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in Northern Pike Fillet Composites
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Figure 5-3u through x. Wet Weight Concentrations of Metals/Metalloids
in Northern Pike Fillet Composites
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Table 2-1. TAL MDLs and MRLs, and ACGs®

Analyte 2018 RBC MRL MDL 2018 ACG

Conventional Parameters
Total length na na na na
Total mass na na na na
Percent moisture® na 0.1 na 0.1
Percent lipids na 0.1 na 0.1

Metals/Metalloids (mg/kg dw)
Aluminum 956 2 0.2 956
Antimony 0.382 0.05 0.002 0.382
Arsenic - total 0.0135 0.5 0.02 0.5
Arsenic - total inorganic 0.0135 0.02 0.007 0.02
Barium 191.2 0.05 0.005 191.2
Beryllium 1.912 0.02 0.003 1.912
Cadmium 0.956 0.02 0.002 0.956
Calcium na 4 2 4
Chromium 0.0404 0.2 0.02 0.0404
Cobalt 0.2864 0.02 0.003 0.2864
Copper 38.2 0.1 0.02 38.2
Iron 668 1 0.2 668
Lead na 0.02 0.0005 0.02
Magnesium na 2 0.6 2
Manganese 133.6 0.05 0.008 133.6
Mercury 0.0956 0.001 0.00008 0.0956
Nickel 10.52 0.2 0.02 10.52
Potassium na 20 9 20
Selenium 4.76 0.1 0.05 4.76
Silver 4.76 0.02 0.006 4.76
Sodium na 20 2 20
Sulfur na 8 4 8
Thallium 0.00956 0.02 0.0009 0.02
Uranium 0.1912 0.02 0.0008 0.1912
Vanadium 4.8 0.2 0.007 4.8
Zinc 286.4 0.5 0.06 286.4

Notes:

? Risk-based concentrations (RBCs), method reporting limits (MRLs), method detection limits (MDLs), and analytical concentration goals
(ACGs) were presented in Table A-2 of the QAPP addendum (CH2MHill and SRC 2018). EPA revised Table A-2 on November 21, 2018 to
update some of the ACGs and RBCs (Tonel 2018). The values shown in this table are from revised Table A-2 of the Final QAPP.

® Percent solids was measured by the laboratory and percent moisture was calculated from percent solids.

na - not available
TAL - target analyte list

Tof1






Upper Columbia River
Northern Pike Tissue Study Data Summary Report April 2019

Table 2-2. Methods for Analysis of COls in Northern Pike Fillet Composites
Analyte Analytical Method Description

Aluminum, antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, iron, lead, manganese, nickel, silver,

thallium, uranium, vanadium, and zinc EPA 6020B ICP-MS
Calcium, magnesium, potassium, sodium, and sulfur EPA 6010C ICP-AES
Inorganic arsenic EPA 1632A HG-QFAAS
Mercury EPA 1631E CV-AFS
Selenium EPA 7742 Hydride AA
Lipids NA Bligh-Dyer/gravimetric
Total solids® NA Freeze-dry/gravimetric
Notes:

@ Total solids was measured by the laboratory and total moisture was calculated from total solids.
AA - atomic absorption

COlI - chemical of interest

CV-AFS - cold vapor-atomic fluorescence spectrometry

HG-QFAAS - hydride generation-quartz furnace atomic absorption spectrometry

ICP-AES - inductively coupled plasma-atomic emission spectrometry

ICP-MS - inductively coupled plasma-mass spectrometry

NA - not applicable
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Table 4-1. Summary of Metals/Metalloid Data Qualifiers Applied to Rinsate and Homogenization Blank Data

Count of Accepted Results Count of Accepted Results Laboratory Flags, % of Validator Flags, % of
Number of Count of Laboratory Flags Validator Flags Accepted Results Accepted Results
Samples Rejected Accepted  Results with No
Analyte Analyzed Results Results Flags J J.x U Ux J U uJ J Jx U Ux J U uJ
Aluminum 21 0 (0%) 21 (100%) 0 4 0 17 0 4 17 0 19 0 81 0 19 81 0
Antimony 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Arsenic 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Barium 21 0 (0%) 21 (100%) 0 8 0 13 0 8 13 0 38 0 62 0 38 62 0
Beryllium 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Cadmium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Calcium 21 0 (0%) 21 (100%) 2 19 0 0 0 19 0 0 90 0 0 0 90 0 0
Chromium 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Cobalt 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Copper 21 0 (0%) 21 (100%) 8 11 0 2 0 11 2 0 52 0 10 0 52 10 0
Inorganic arsenic 21 0 (0%) 21 (100%) 0 0 1 18 2 1 20 0 0 5 86 10 5 95 0
Iron 21 0 (0%) 21 (100%) 0 16 0 5 0 16 2 3 76 0 24 0 76 10 14
Lead 21 0 (0%) 21 (100%) 1 9 0 11 0 9 11 0 43 0 52 0 43 52 0
Magnesium 21 0 (0%) 21 (100%) 0 20 0 1 0 20 0 1 95 0 5 0 95 0 5
Manganese 21 0 (0%) 21 (100%) 0 8 0 13 0 8 4 9 38 0 62 0 38 19 43
Mercury 21 0 (0%) 21 (100%) 0 20 0 1 0 20 1 0 95 0 5 0 95 5 0
Nickel 21 0 (0%) 21 (100%) 1 2 0 18 0 2 18 0 10 0 86 0 10 86 0
Potassium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Selenium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Silver 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Sodium 21 0 (0%) 21 (100%) 0 2 0 19 0 2 19 0 10 0 90 0 10 90 0
Sulfur 21 0 (0%) 21 (100%) 0 1 0 20 0 1 3 17 5 0 95 0 5 14 81
Thallium 21 0 (0%) 21 (100%) 3 1 0 17 0 1 17 0 5 0 81 0 5 81 0
Uranium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Vanadium 21 0 (0%) 21 (100%) 0 0 0 21 0 0 21 0 0 0 100 O 0 100 0
Zinc 21 0 (0%) 21 (100%) 10 9 0 2 0 9 2 0 43 0 10 0 43 10 0
Notes:
Data qualifiers
Laboratory
J The result is an estimated value.
J, x The result is an estimated value. The laboratory report case narrative contained additional information about this result.
U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).
U, x The analyte was analyzed for, but was not detected at or above the MRL/MDL. The laboratory report case narrative contained additional information about this result.
Validator
J Quantitation is approximate due to limitations identified during the QA review (data validation).
U This analyte was not detected at or above the associated detection limit.
uJ This analyte was not detected at or above the associated detection limit. Quantitation is approximate due to limitations identified during the QA review (data validation).
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Table 4-2. Summary of Data Qualifiers Applied to Fillet Composite Data

Count of Accepted Results Count of Accepted Results Laboratory Flags, % of Validator Flags, % of Accepted
Number of Count of Laboratory Flags Validator Flags Accepted Results Results
Samples Rejected Accepted Results with
Analyte Analyzed Results Results No Flags J U J J U u U J U J J- u u ul
Metals/Metalloids
Aluminum 12 0 (0%) 12 (100%) 5 3 4 3 0 4 0 0 25 33 25 0 33 0 0
Antimony 12 0 (0%) 12 (100%) 0 2 10 2 0 10 0 0 17 83 17 0 83 0 0
Arsenic 12 0 (0%) 12 (100%) 1 11 0 11 0 0 0 0 92 0 92 0 0 0 0
Barium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Beryllium 12 0 (0%) 12 (100%) 0 0 12 0 0 12 0 0 0 100 0 0 100 O 0
Cadmium 12 0 (0%) 12 (100%) 0 12 0 12 0 0 0 0 100 0 100 0 0 0 0
Calcium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Chromium 12 0 (0%) 12 (100%) 11 1 0 1 0 0 0 0 8 0 8 0 0 0 0
Cobalt 12 0 (0%) 12 (100%) 5 7 0 7 0 0 0 0 58 0 58 0 0 0 0
Copper 12 0 (0%) 12 (100%) 0 0 0 12 0 0 0 0 0 0 100 0 0 0 0
Inorganic arsenic 12 0 (0%) 12 (100%) 0 0 12 0 0 0 0 12 0 100 0 0 0 0 100
Iron 12 0 (0%) 12 (100%) 9 0 0 0 0 0 3 0 0 0 0 0 0 25 0
Lead 12 0 (0%) 12 (100%) 1 11 0 11 0 0 0 0 92 0 92 0 0 0 0
Magnesium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Manganese 12 0 (0%) 12 (100%) 0 0 0 12 0 0 0 0 0 0 100 0 0 0 0
Mercury 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nickel 12 0 (0%) 12 (100%) 4 8 0 8 0 0 0 0 67 0 67 0 0 0 0
Potassium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Selenium 12 0 (0%) 12 (100%) 0 (0] 0 0 12 0 0 0 0 0 0 100 0 0 0
Silver 12 0 (0%) 12 (100%) 0 3 9 3 0 9 0 0 25 75 25 0 75 0 0
Sodium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sulfur 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Thallium 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Uranium 12 0 (0%) 12 (100%) 0 0 12 0 0 12 0 0 0 100 0 0 100 O 0
Vanadium 12 0 (0%) 12 (100%) 0 0 12 0 0 12 0 0 0 100 0 0 100 O 0
Zinc 12 0 (0%) 12 (100%) 0 0 0 12 0 0 0 0 0 0 100 0 0 0 0
Conventional Parameters
Lipid 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total moisture 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total solids 12 0 (0%) 12 (100%) 12 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Notes:
Data qualifiers
Laboratory
J The result is an estimated value.
U The analyte was analyzed for, but was not detected at or above the method reporting limit/method detection limit (MRL/MDL).
Validator
J Quantitation is approximate due to limitations identified during the QA review (data validation).
J- Quantitation is approximate and the result may be biased low.
U This analyte was not detected at or above the associated detection limit.
u* This analyte should be considered nondetected because it was detected in an associated blank at a similar level.
uJ This analyte was not detected at or above the associated detection limit. Quantitation is approximate due to limitations identified during the QA review (data validation).

Tof1






Upper Columbia River
Northern Pike Tissue Study Data Summary Report April 2019

Table 4-3. Summary of Metal Detections in Homogenization and Rinsate Blanks®”

Homogenization Blanks Rinsate Blanks
Number of Number of Detection Number of Number of Detection
Analyte Samples Detects Frequency (%) Samples Detects Frequency (%)
Aluminum 14 4 29 7 0 0
Antimony 14 0 0 7 0 0
Arsenic 14 0 0 7 0 0
Barium 14 5 36 7 3 43
Beryllium 14 1 7 7 1 14
Cadmium 14 0 0 7 0 0
Calcium 14 14 100 7 7 100
Chromium 14 2 14 7 0 0
Cobalt 14 0 0 7 0 0
Copper 14 13 93 7 6 86
Inorganic arsenic 14 0 0 7 1 14
Iron 14 11 79 7 5 71
Lead 14 6 43 7 4 57
Magnesium 14 13 93 7 7 100
Manganese 14 5 36 7 3 43
Mercury 14 14 100 7 6 86
Nickel 14 2 14 7 1 14
Potassium 14 0 0 7 0 0
Selenium 14 0 0 7 0 0
Silver 14 1 7 7 1 14
Sodium 14 1 7 7 1 14
Sulfur 14 0 0 7 1 14
Thallium 14 2 14 7 2 29
Uranium 14 0 0 7 0 0
Vanadium 14 0 0 7 0 0
Zinc 14 13 93 7 6 86
Notes:

@ All homogenization and rinsate blanks had multiple detected metals.

b Approximately 30 percent of the homogenization and rinsate blank results were detected values. Of the detected results, 84 percent
were between the detection limit and the reporting limit (RL); of the metals detected in the blanks above the RL, most were only
slightly above, with the exception of zinc in one rinsate blank.
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Table 5-1. Summary of Results for Fillet Composites from Small Fish (Size Class A, 300 to 449 mm)
Count of Results All Sample Results Detected Results Only
No. of Detected %

Analyte Total No. Values Detected Min Mean Max SD Min Mean Max SD

Metals/Metalloids (mg/kg dw except mercury)
Aluminum 6 4 67 0.5 1.3 3.6 1.2 0.62 1.6 3.6 1.3
Antimony 6 2 33 0.005 0.018 0.025 0.01 0.005 0.005 0.005 0
Arsenic 6 6 100 0.15 0.24 0.31 0.062 0.15 0.24 0.31 0.062
Barium 6 6 100 0.16 0.302 0.422 0.0847 0.16 0.302 0.422 0.0847
Beryllium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Cadmium 6 6 100 0.004 0.007 0.011 0.0029 0.004 0.007 0.011 0.0029
Calcium 6 6 100 829 1660 2580 725 829 1660 2580 725
Chromium 6 6 100 0.18 0.43 0.77 0.21 0.18 0.43 0.77 0.21
Cobalt 6 6 100 0.016 0.019 0.023 0.003 0.016 0.019 0.023 0.003
Copper 6 6 100 1.06 1.77 2.51 0.525 1.06 1.77 2.51 0.525
Inorganic arsenic 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Iron 6 5 83 4.75 19 35.6 12 10.3 215 35.6 10.9
Lead 6 6 100 0.007 0.011 0.016 0.0031 0.007 0.011 0.016 0.0031
Magnesium 6 6 100 1370 1410 1450 37.1 1370 1410 1450 37.1
Manganese 6 6 100 0.909 1.48 1.96 0.385 0.909 1.48 1.96 0.385
Mercury (ug/kg dw) 6 6 100 294 365 425 46.5 294 365 425 46.5
Nickel 6 6 100 0.08 0.2 0.35 0.098 0.08 0.2 0.35 0.098
Potassium 6 6 100 19000 19400 20000 361 19000 19400 20000 361
Selenium 6 6 100 1.44 2.39 3.73 0.969 1.44 2.39 3.73 0.969
Silver 6 3 50 0.003 0.007 0.01 0.0033 0.003 0.004 0.005 0.001
Sodium 6 6 100 1400 1780 2030 240 1400 1780 2030 240
Sulfur 6 6 100 9360 9490 9570 72.4 9360 9490 9570 724
Thallium 6 6 100 0.054 0.066 0.075 0.0087 0.054 0.066 0.075 0.0087
Uranium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Vanadium 6 0 0 0.1 0.1 0.1 1.9E-09 NA NA NA NA
Zinc 6 6 100 20.8 22.4 24.6 1.52 20.8 22.4 24.6 1.52

Conventional Parameters (% ww)
Lipid 6 6 100 0.25 0.4 0.49 0.11 0.25 0.4 0.49 0.11
Total moisture 6 6 100 79.4 79.8 80.5 0.413 79.4 79.8 80.5 0.413
Total solids 6 6 100 19.5 20.2 20.6 0.413 19.5 20.2 20.6 0.413

Notes:

Summary statistics were calculated using half the reporting limit for nondetected results.
NA - not applicable
SD - standard deviation
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Table 5-2. Summary of Results for Fillet Composites from Large Fish (Size Class B, = 450 mm)

Count of Results All Sample Results Detected Results Only
No. of Detected %
Analyte Total No. Values Detected Min Mean Max SD Min Mean Max SD
Metals/Metalloids (mg/kg dw except mercury)
Aluminum 6 4 67 0.495 1.5 3.7 1.3 0.7 2 3.7 1.3
Antimony 6 0 0 0.025 0.025 0.025 4.8E-10 NA NA NA NA
Arsenic 6 6 100 0.25 0.39 0.56 0.1 0.25 0.39 0.56 0.1
Barium 6 6 100 0.133 0.187 0.257 0.0486 0.133 0.187 0.257 0.0486
Beryllium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Cadmium 6 6 100 0.004 0.0048 0.006 0.00098 0.004 0.0048 0.006 0.00098
Calcium 6 6 100 671 1010 1640 412 671 1010 1640 412
Chromium 6 6 100 0.26 0.45 0.83 0.24 0.26 0.45 0.83 0.24
Cobalt 6 6 100 0.014 0.018 0.025 0.0044 0.014 0.018 0.025 0.0044
Copper 6 6 100 0.95 1.2 1.73 0.28 0.95 1.2 1.73 0.28
Inorganic arsenic 6 0 0 0.0095 0.0098 0.01 0.00027 NA NA NA NA
Iron 6 4 67 4.7 10 14.8 4.6 11.3 13.1 14.8 1.99
Lead 6 6 100 0.007 0.023 0.092 0.034 0.007 0.023 0.092 0.034
Magnesium 6 6 100 1320 1350 1380 20.7 1320 1350 1380 20.7
Manganese 6 6 100 0.756 1.03 1.43 0.297 0.756 1.03 1.43 0.297
Mercury (ug/kg dw) 6 6 100 326 553 964 223 326 553 964 223
Nickel 6 6 100 0.13 0.22 0.4 0.11 0.13 0.22 0.4 0.11
Potassium 6 6 100 18300 18800 19200 320 18300 18800 19200 320
Selenium 6 6 100 2.51 2.99 3.59 0.44 2.51 2.99 3.59 0.44
Silver 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Sodium 6 6 100 1500 1740 1920 148 1500 1740 1920 148
Sulfur 6 6 100 9280 9460 9650 140 9280 9460 9650 140
Thallium 6 6 100 0.043 0.05 0.058 0.0053 0.043 0.05 0.058 0.0053
Uranium 6 0 0 0.01 0.01 0.01 1.2E-10 NA NA NA NA
Vanadium 6 0 0 0.1 0.1 0.1 1.9E-09 NA NA NA NA
Zinc 6 6 100 19.5 20.3 21.3 0.745 19.5 20.3 21.3 0.745
Conventional Parameters (% ww)
Lipid 6 6 100 0.35 0.53 0.66 0.13 0.35 0.53 0.66 0.13
Total moisture 6 6 100 78.1 78.7 79.3 0.393 78.1 78.7 79.3 0.393
Total solids 6 6 100 20.7 21.3 21.9 0.393 20.7 21.3 21.9 0.393
Notes:

Summary statistics were calculated using half the reporting limit for nondetected results.
NA - not applicable
SD - standard deviation
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Table 5-3. Summary of Results for Metals/Metalloids in Fillet Composites on Wet Weight Basis
Count of Results All Sample Results Detected Results Only
No. of Detected %

Analyte Total No. Values Detected Min Mean Max SD Min Mean Max SD

Small Fish (Size Class A, 300 to 449 mm) (mg/kg ww except mercury)
Aluminum 6 4 67 0.1 0.26 0.742 0.25 0.13 0.33 0.742 0.28
Antimony 6 2 33 0.001 0.0037 0.005 0.0021 0.001 0.001 0.001 0
Arsenic 6 6 100 0.031 0.048 0.062 0.012 0.031 0.048 0.062 0.012
Inorganic arsenic 6 0 0 0.002 0.002 0.002 3E-11 NA NA NA NA
Barium 6 6 100 0.033 0.0609 0.0823 0.016 0.033 0.0609 0.0823 0.016
Beryllium 6 0 0 0.00195 0.002 0.00205  0.000041 NA NA NA NA
Cadmium 6 6 100 0.0008 0.0013 0.0022 0.0006 0.0008 0.0013 0.0022 0.0006
Calcium 6 6 100 171 334 503 141 171 334 503 141
Chromium 6 6 100 0.036 0.086 0.15 0.042 0.036 0.086 0.15 0.042
Cobalt 6 6 100 0.0032 0.0039 0.0046 0.00056 0.0032 0.0039 0.0046 0.00056
Copper 6 6 100 0.213 0.357 0.489 0.101 0.213 0.357 0.489 0.101
Iron 6 5 83 1 3.8 7.33 24 2.07 4.33 7.33 2.24
Lead 6 6 100 0.001 0.0021 0.0031 0.00067 0.001 0.0021 0.0031 0.00067
Magnesium 6 6 100 281 286 293 5.47 281 286 293 5.47
Manganese 6 6 100 0.187 0.298 0.382 0.0737 0.187 0.298 0.382 0.0737
Mercury (ug/kg ww) 6 6 100 57.3 73.9 86.7 104 57.3 73.9 86.7 10.4
Nickel 6 6 100 0.016 0.04 0.068 0.019 0.016 0.04 0.068 0.019
Potassium 6 6 100 3800 3930 4040 83.9 3800 3930 4040 83.9
Selenium 6 6 100 0.281 0.484 0.768 0.201 0.281 0.484 0.768 0.201
Silver 6 3 50 0.0006 0.0014 0.00205 0.00069 0.0006 0.0008 0.001 0.0002
Sodium 6 6 100 281 359 410 46.7 281 359 410 46.7
Sulfur 6 6 100 1830 1920 1970 49.2 1830 1920 1970 49.2
Thallium 6 6 100 0.011 0.013 0.015 0.0016 0.011 0.013 0.015 0.0016
Uranium 6 0 0 0.00195 0.002 0.00205  0.000041 NA NA NA NA
Vanadium 6 0 0 0.0195 0.02 0.0205 0.00041 NA NA NA NA
Zinc 6 6 100 4.28 4.53 4.8 0.244 4.28 4.53 4.8 0.244

Large Fish (Size Class B, 2 450 mm) (mg/kg ww except mercury)
Aluminum 6 4 67 0.1 0.32 0.81 0.28 0.15 0.43 0.81 0.28
Antimony 6 0 0 0.005 0.0054 0.0055 0.0002 NA NA NA NA
Arsenic 6 6 100 0.055 0.083 0.12 0.022 0.055 0.083 0.12 0.022
Inorganic arsenic 6 0 0 0.002 0.002 0.0021 0.000041 NA NA NA NA
Barium 6 6 100 0.0282 0.0399 0.0563 0.011 0.0282 0.0399 0.0563 0.011
Beryllium 6 0 0 0.00205 0.0021 0.0022 0.000052 NA NA NA NA
Cadmium 6 6 100 0.0008 0.00092 0.001 0.000098 0.0008 0.00092 0.001 0.000098
Calcium 6 6 100 143 215 351 88.8 143 215 351 88.8
Chromium 6 6 100 0.054 0.097 0.18 0.051 0.054 0.097 0.18 0.051
Cobalt 6 6 100 0.0029 0.0039 0.0054 0.00098 0.0029 0.0039 0.0054 0.00098
Copper 6 6 100 0.2 0.26 0.379 0.063 0.2 0.26 0.379 0.063
Iron 6 4 67 0.95 22 3.24 1 243 2.82 3.24 0.448
Lead 6 6 100 0.001 0.005 0.02 0.0074 0.001 0.005 0.02 0.0074
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Table 5-3. Summary of Results for Metals/Metalloids in Fillet Composites on Wet Weight Basis
Count of Results All Sample Results Detected Results Only
No. of Detected %
Analyte Total No. Values Detected Min Mean Max SD Min Mean Max SD
Large Fish (continued)
Magnesium 6 6 100 279 287 295 6.41 279 287 295 6.41
Manganese 6 6 100 0.161 0.221 0.307 0.0636 0.161 0.221 0.307 0.0636
Mercury (ug/kg ww) 6 6 100 67.5 119 211 49.9 67.5 119 211 49.9
Nickel 6 6 100 0.028 0.046 0.085 0.024 0.028 0.046 0.085 0.024
Potassium 6 6 100 3880 4020 4120 83.6 3880 4020 4120 83.6
Selenium 6 6 100 0.55 0.636 0.772 0.089 0.55 0.636 0.772 0.089
Silver 6 0 0 0.00205 0.0021 0.0022 0.000052 NA NA NA NA
Sodium 6 6 100 311 371 409 36.4 311 371 409 36.4
Sulfur 6 6 100 1940 2020 2070 49.4 1940 2020 2070 49.4
Thallium 6 6 100 0.0089 0.011 0.012 0.0012 0.0089 0.011 0.012 0.0012
Uranium 6 0 0 0.00205 0.0021 0.0022 0.000052 NA NA NA NA
Vanadium 6 0 0 0.0205 0.021 0.022 0.00052 NA NA NA NA
Zinc 6 6 100 4.15 4.34 4.56 0.168 4.15 4.34 4.56 0.168
Notes:

Summary statistics were calculated using half the reporting limit for nondetected results.

NA - not applicable
SD - standard deviation
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Table 5-4. Comparison of ACGs to MRLs for Nondetected Results

No. of
Nondetected ~ No. of ACG
Analyte ACG? Planned MRL? Min MRL Max MRL No. Results Results Exceedances®
Metals/Metalloids (mg/kg dw except mercury)
Aluminum 956 2 0.99 1 12 4 0
Antimony 0.382 0.05 0.05 0.05 12 10 0
Arsenic 0.5 0.5 NA NA 12 0 NA
Barium 191.2 0.05 NA NA 12 0 NA
Beryllium 1.912 0.02 0.02 0.02 12 12 0
Cadmium 0.956 0.02 NA NA 12 0 NA
Calcium 4 4 NA NA 12 0 NA
Chromium 0.0404 0.2 NA NA 12 0 NA
Cobalt 0.2864 0.02 NA NA 12 0 NA
Copper 38.2 0.1 NA NA 12 0 NA
Inorganic arsenic 0.02 0.02 0.019 0.02 12 12 0
Iron 668 1 9.4 9.5 12 3 0
Lead 0.02 0.02 NA NA 12 0 NA
Magnesium 2 2 NA NA 12 0 NA
Manganese 133.6 0.05 NA NA 12 0 NA
Mercury (ug/kg dw) 95.6 1 NA NA 12 0 NA
Nickel 10.52 0.2 NA NA 12 0 NA
Potassium 20 20 NA NA 12 0 NA
Selenium 476 0.1 NA NA 12 0 NA
Silver 4.76 0.02 0.02 0.02 12 9 0
Sodium 20 20 NA NA 12 0 NA
Sulfur 8 8 NA NA 12 0 NA
Thallium 0.02 0.02 NA NA 12 0 NA
Uranium 0.1912 0.02 0.02 0.02 12 12 0
Vanadium 4.8 0.2 0.2 0.2 12 12 0
Zinc 286.4 0.5 NA NA 12 0 NA
Conventional Parameters (% ww)
Lipid 0.1 0.1 NA NA 12 0 NA
Total moisture 0.1 0.1 NA NA 12 0 NA
Notes:

@ Analytical concentration goals (ACGs) and planned method reporting limits (MRLs) were presented in Table A-2 of the QAPP addendum (CH2MHill and SRC
2018). EPA revised Table A-2 on November 21, 2018 to update some of the ACGs (Tonel 2018). The values shown in this table are from revised Table A-2 of the
Final QAPP.

® Number of nondetected results for which the MRL exceeded the ACG.

NA - not applicable
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